A model for the activation of plasma membrane calcium pump isoform 4b by calmodulin.
Overexpression of the plasma membrane calcium pump (PMCA) isoform 4b by means of the baculovirus system enabled us, for the first time, to study the kinetics of calmodulin binding to this pump. This was done by stopped-flow fluorescence measurements using 2-chloro-(amino-Lys(75))-[6-[4-(N,N-diethylamino)phenyl]-1,3,5-triazin-4-yl]calmodulin (TA-calmodulin). Upon mixing with PMCA, the fluorescence of TA-calmodulin changed along a biphasic curve: a rapid and small increase in fluorescence was followed by a slow and large decrease that lasted about 100 s. The experiment was done at several PMCA concentrations. Global fitting nonlinear regression analysis of these results led to a model in which PMCA is present in two forms: a closed conformation and an open conformation. Calmodulin reacts with both conformations but reacts faster and with higher affinity for the open conformation. Measurements of the ATPase activity of PMCA under similar conditions revealed that the open form has higher ATPase activity than the closed one. Contrasting with the reaction with the whole pump, TA-calmodulin reacted rapidly (in about 2 s) with a calmodulin-binding peptide made after the sequence of the calmodulin-binding domain of PMCA (C28). Results of TA-calmodulin binding to C28 are explained by a simpler model, in which only an open conformation exists.